Amino acid uptake in the skeletal muscle measured using [11C]methylaminoisobutyrate (MEAIB) and PET.
An amino acid analogue, [(11)C]MeAIB, recently introduced for oncological positron emission tomography (PET) studies, is a highly selective substrate for insulin-sensitive amino acid transport system A. The aim of this study was to study the uptake kinetics of [(11)C]MeAIB in skeletal muscle in the fasting state and during insulin stimulation. Two dynamic PET studies were carried out in 11 healthy subjects, once in the fasting state and once during euglycaemic hyperinsulinaemia (serum insulin 67+/-12 mU l(-1)). Graphical analysis was used to calculate the fractional [(11)C]MeAIB uptake rate ( K(i)). Amino acid uptake was estimated by multiplying K(i) by the serum amino acid concentration. After tracer injection, rapid uptake in muscle tissue was detected both in the fasting state and during insulin stimulation and femoral muscles were clearly visualised in both studies. In the graphical analysis, the volume of distribution of [(11)C]MeAIB plotted against normalised plasma time yielded a linear curve (the slope of which = K(i)). The fractional [(11)C]MeAIB uptake rate ( K(i)) in the femoral muscle regions increased from 0.0070+/-0.0018 min(-1) (mean+/-SD) in the fasting state to 0.0079+/-0.0020 min(-1) ( P<0.05) during insulin stimulation. When compared with the fasting state, serum total amino acid concentration decreased from 2.49+/-0.22 to 2.16+/-0.18 mmol l(-1) ( P<0.0001) and the serum concentration of six amino acids typically using system A for their transport decreased from 0.72+/-0.1 to 0.63+/-0.07 mmol l(-1) ( P=0.0001) during hyperinsulinaemia. The calculated skeletal muscle total amino acid uptake and the uptake of the six amino acids typically using system A were similar in the fasting state and during insulin clamp (17.1+/-3.2 vs 17.7+/-3.7 micro mol kg(-1) min(-1), NS, and 5.0+/-1.3 vs 5.0+/-1.4 micro mol kg(-1) min(-1), NS, respectively). The uptake rates correlated with perfusion both in the fasting state and during hyperinsulinaemia ( P<0.05). [(11)C]MeAIB PET appears to be a feasible method for measurement of amino acid uptake in human skeletal muscle. As a tracer that is not metabolised in the tissues, [(11)C]MeAIB provides simple modelling and robust data analysis and thus provides a means to investigate amino acid uptake into muscle tissue in various disease conditions known to affect protein metabolism.